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THE INSTITUTE OF PETROLEUM 


AN Ordinary General Meeting of the Institute of Petro- 
leum was held at 26 Portland Place, London, W.1, on 
11 April 1956, the Chair being taken by Lt.-Col. 8. J. M. 
Auld, O.B.E., M.C., D.Se., President of the Institute. 


The General Secretary read the minutes of the meeting 


held on 14 March 1956, which were confirmed and signed 
as a correct record. He also announced the names of 
members elected since the previous meeting. 


The Chairman then introduced J. W. 
presented the following paper in summary : 


Platt, who 


THE OIL INDUSTRY—ITS PLACE IN THE WORLD AND 
ITS FUTURE * 


By J. W. PLATT (Member) 


(Throughout this paper references to world mean the world outside the Soviet sphere unless otherwise stated) 


THE oil industry, if not yet the leading industry in the 
world, is very close to it. It is expanding at a pace 
which seems destined to give it a clear lead over other 
industries within a few years, and thereafter, as far 
as can be reasonably foreseen, it may be expected to 
go steadily ahead. Until atomic energy develops on 
a vast scale, and that is many decades ahead of us, the 
world will remain critically dependent on abundant 
supplies of oil products readily available at the places 
and in the forms required. Otherwise, industrial 
expansion cannot be maintained, nor standards of 
living protected and improved. 

Petroleum products are in universal demand. 
There is no country in the world that can do without 
them, and some are vitally dependent on them. Very 
few can meet their requirements from internal sources 
of supply. Even the U.S.A., with its vast resources 
and the most highly developed oil industry in the 
world, will, according to a recent study by Dr Joseph 
E. Pogue, the well-known U.S. petroleum economist, 
be dependent within ten years on outside supplies of 
petroleum to the extent of approximately 150,000,000 
tons p.a. The big reserves on which the world abso- 
lutely depends are largely in areas remote from the 
centres of population and industrial development. 
That, broadly, is the reason why the peoples of the 
world must be assured that the free flow of oil will not 
be interrupted, and also why the organizations which 
compose the oil industry must be fully up to the task of 
producing, refining, transporting, and distributing its 
products in the right quantity and quality wherever 
required. 

The oil industry has become complex in its techno- 
logy and operation, and it would be impossible 
in this paper to attempt to cover all aspects of the 
industry. One cannot even deal with so important a 
development as the growing petrochemical industry. 
The paper is therefore limited to a survey on the 
broadest lines of the place of this industry in the world 


economy, of its organization and the problems which 
are its main preoccupation, and to a consideration of 
some of the likely trends in the future. 

These points are developed in the following 
sequence : 


(1) The general trend of the world economy, 
some appreciation of which is necessary to obtain 
an intelligent view of the tasks and opportunities 
which lie ahead of the industry. Out of this will 
emerge an estimate of the supply of energy which 
the world will require in the generation ahead. 

(2) The different forms in which energy is 
available and an estimate of the potential of each. 

(3) The place of petroleum in the energy supply 
of the world covering three main features, namely 
the greatly increased supplies which will be re- 
quired, the shifts in the pattern of supply which 
can now be anticipated, and the provision of the 
large amount of capital to finance the facilities 
needed for expansion. 

(4) A survey of the organization of the industry 
and of its capacity to handle its task. 


THE WORLD ECONOMY 


As a general background, one must grasp the full 
significance of the steady expansion of world economic 
activity. 

The increase in the population of the whole world, 
in spite of wars and other calamities, goes on steadily. 
In 1900 the population was 1500 million. By 1950 
this had grown to 2500 million, and by 1980, or there- 
abouts, it is expected that it will rise to over 3500 
million. Thus, in twenty-five years from now there 
will be 1000 million additional people to be fed, 
clothed, housed, found employment, and moved from 
place to place. 

Population is the basis of expansion but is not the 
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only stimulus to economic activity. To the growth 
of production by so many additional hands, one must 
add the manifold increase in the power and production 
of machines which each pair of hands can operate. 
This is the significant feature of this age of techno- 
logical progress. There is an important difference 
between technological progress and what one might 
call biological progress. The latter has its natural 
checks, the growth which declines towards maturity 
and is then arrested. The former has no brakes on 
expansion and goes forward cumulatively at a 
sustained or even an accelerating pace. Economic 
output, therefore, must be expected to expand faster 
than population, and that is the hope and promise of 
improved standards of living throughout the world. 

A few more examples will illustrate the momentum 
of this expansion. Since 1938, world industrial 
production has more than doubled. The supplies of 
raw materials have expanded also : rubber production, 
for example, has doubled and oil production is about 
three times its pre-war level. Production of crude 
steel has more than doubled and that of aluminium 
has increased fivefold. The air passenger miles flown 
by scheduled airlines in 1955 were forty times those 
of 1938, while merchant shipping tonnage increased 
by nearly one-half. In 1955, over 5 million gross tons 
of ocean shipping were launched as compared with 
about 3 million tons in 1938. The level of motor 
vehicles production in 1955 was nearly three and one- 
half times that of 1938. 


WORLD ENERGY 


Expansion, it may be noted, varies greatly between 
industries, trades, and raw materials. But all have 
contributed to the growth of the demand for energy 
which has increased by about 80 per cent since 1938. 

This growth is the reflection not the cause of 
economic progress, but one should bear in mind that a 
cheap supply of power is also in itself an important 
stimulus to growth. The security of energy supplies 
for the future is therefore a matter of supreme impor- 
tance. The requirements will be higher than ever, 
and if the demand cannot be met the consequences 
will be bitter. The second world war is still a recent 
memory, and most people in the U.K. will recall the 
inconvenience and even suffering in the personal lives 
of individuals when energy was short. Seen in world 
terms, even a slight reduction in the supply of energy 
would affect the standard of living. Anything 
approaching a major breakdown could bring disaster. 

It is simple to present an intelligible picture of the 
world’s energy supply pattern on broad lines, because 
at this moment there are only three sources of energy 
of any consequence—oil, coal, and water power. 
Nuclear energy, which is discussed later, is with- 
out doubt the world’s hope for the future, but it 
still makes no contribution. Coal has long led the 
field, but, although it remains a major energy source, 
it has lost position rapidly, and petroleum is now the 
principal supplier of the world’s energy requirements. 
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And so the next step towards understanding the 
present and future position of the petroleum industry 
is to examine the components of the world’s energy 
supply. ° 

Fig 1 shows how world energy requirements have 
expanded during the past thirty-five years and how 
petroleum’s contribution has gathered momentum. In 
1955, the quantity of energy effectively consumed by 
the world was about two and one-third times as much 
as in 1920. 

The effective consumption of petroleum fuels, in- 
cluding natural gas, has increased almost sevenfold 
over the past thirty-five years and, furthermore, the 
contribution of oil and natural gas increased from 
about one-seventh to over one-half of the effective 
requirements. 

While more coal is being used than thirty years 
ago, coal’s relative contribution has come down from 
five-sixths to much less than one-half of the world’s 


1920 1955 EST. 
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WORLD ENERGY SUPPLIES 
(Exeluding the Soviet sphere) 


Index based on estimates of effectively utilized energy. 


energy requirements. The effective supplies of hydro- 
electricity, on the other hand, have grown from 3 per 
cent in 1920 to 7 per cent in 1955 in spite of the enor- 
mous physical and financial problems involved in 
harnessing the power of water. 


ATOMIC ENERGY 


Expert opinion is agreed that the supply of energy 
by coal is not likely to increase significantly from now 
onwards. But nuclear power, this new form of energy 


_ with apparently limitless possibilities, is now making 


its appearance. There is little doubt that ultimately 
nuclear power will be the main provider of world 
energy. It is, as mentioned earlier, the hope of the 
future, though still of the rather distant future. Pre- 
dictions as to its speed of development and the extent 
of its possible application to the full range of energy 
requirements are still uncertain and confusing. The 
best opinion at present is that for the next twenty 
years the contribution of atomic energy will still have 
only small significance in relation to present estab- 
lished sources. The only positive practical achieve- 
ment in the commercial field so far is in the form of 
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large power plants. It is quite likely that during the 
next few years the first experimental aeroplanes and 
surface ships powered by atomic energy will appear ; 
but the extension of this in any general way to civil 
and commercial uses is still decades ahead. On 
present knowledge, it seems to be most unlikely that 
by 1975 nuclear power will provide energy even to the 
extent of that now produced by hydro-electricity, 
which contributes only 7 per cent of the world’s 
effective supplies. 

This opinion is supported by a knowledge of 
expected developments in the U.K., where the lead 
has been taken in the applied development of atomic 
energy for the production of electric power. Develop- 
ment in the U.K. over the next twenty years should 
certainly be well above the average of the world. The 
official estimate of the British Government is that by 
1975 nuclear power will provide the equivalent of 
about 40 million coal tons. The present consumption 
of energy in the U.K. in all forms is about 250 million 
coal tons a year, and by 1975 this will have risen to 
something of the order of 400 million coal tons (see 
Fig 2). So, at the best, atomic energy cannot by that 
date provide more than 10 per cent of U.K. needs, 
and the average for the world will be much lower. 
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HYDRO- ELECTRICITY ACCOUNTS FOR LESS THAN 1% OF TOTAL UK. ENERGY 
Fie 2 
U.K. ENERGY OUTLOOK 
(Million metrie tons coal equivalent) 


WORLD OIL REQUIREMENTS 


This clears the way for an estimate of the quantities 
of oil which will be required in future years. All 
forward predictions are full of uncertainties, and the 
further one projects one’s thoughts, the more specula- 
tive the estimates become. But plans for the future 
must be made far in advance, and the effort to esti- 
mate future needs has to be made. For simplicity in 
presentation, the following figures have been rounded 
off as far as possible. 

In 1955 the production of oil, outside the Soviet 
Group of countries, stood at 14,325,000 b.d. (695 
million tons p.a.). 

The rapid increase in the world’s demand for energy, 
which is anticipated with such confidence, cannot be 
estimated with any assurance of accuracy. The most 
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one can expect of an economist is to give a range of 

probabilities. That is what has been done in Fig 3. 
The lower limit of the range shown on Fig 3, which 

is based on an increase of 3 per cent p.a. in the world’s 


1975 
POSSIBLE 
IRANGE OF 

ENERGY 

) DEMAND 


Fie 3 
WORLD ENERGY OUTLOOK 
(Excluding the Soviet sphere) 
Index based on estimates of effectively utilized energy. 


gross demand for energy, results in an estimated oil 
production in 1975 of 33 million b.d. (1600 million 
tons per year). With. this expert guidance, the 
practical man has to decide on what target his sights 
will be set. His instinct, based on past experience 
and his personal judgment of trends, is to aim at a 
point well up the range given tohim. He knows from 
experience that it is dangerous to aim too low, and 
that with the assurance of steady expansion any over- 
estimate can never be more than a passing inconveni- 
ence. One can be encouraged in this judgment by a 
recent estimate of the future growth of the petroleum 
industry prepared under the direction of Dr Pogue. 
In order to arrive as safely as possible at workable 
conclusions, Dr Pogue limited himself to the ten years 
1956-65. He has taken every precaution and made 
all reasonable reservations in the preparation of his 
figures, yet his conclusion is that the production of 
oil in the next ten years will increase by over 70 per 
cent, ¢.¢. from 14,325,000 b.d. (695 million tons p.a.) to 
24,500,000 b.d. (1200 million tons p.a.). 

As a matter of commercial judgment, the actual 
production of oil in 1975 is likely to be well above the 
1600 million tons which corresponds to the lower 
limit of energy demand shown in Fig 3. 

If one is venturesome enough to project one’s mind 
into the unknown beyond 1975, and one takes as a 
basis for one’s estimate a continued increase of gross 
energy requirements at 3 per cent p.a., about the year 
2000 they will be almost four times their present level. 
Even if one assumes that nuclear power will provide 
about one-third of the world’s energy supplies in that 
year (and one-third implies a very rapid rate of growth 
from 1975 onwards) the production of liquid fuels 
would still have to be about four times higher than in 
1955. This is the wildest speculation, and the point 
is made merely to emphasize that there should still 
be plenty of room for petroleum during the twenty- 
first century. One need have no fear that com- 
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mercial plans now being made for finding new sources 
of oil, and preparing in every way one can for steady 
expansion in the future, are likely to prove unnecessary. 


WORLD OIL RESERVES 


The next essential question is whether or not the oil 
reserves of the world will stand up to this enormous 
drain. 

A clear distinction must be made between what are 
called proven reserves on the one hand and the total 


46 47 #48 «(53 «C54 «CSS 


WORLD OIL 
PRODUCTION 
& PROVEN RESERVES 


Fie + 
WORLD OIL PRODUCTION AND PROVEN RESERVES 
(Excluding the Soviet sphere) 


estimates of ultimate recoverable reserves on the 
other. 

Proven reserves are a calculation of the known 
quantities in fields already discovered which, under 
existing conditions, can be produced by present-day 
methods of extraction. This calculation produces a 
current figure of about 170,000 million bri (25,000 
million tons). Set against foreseeable rates of annual 
consumption, these proven reserves will be exhausted 
about 1975. 

The total estimates of recoverable reserves show 
a different picture. They cover also undetermined 
amounts of oil which are known to exist outside the 
so-called proven areas, and large amounts still await- 
ing discovery in the extensive potential oil-bearing 
areas of the world. 

What is most significant is that every time this 
estimate has been made it is higher than before. An 
estimate produced in 1945 assessed total world-wide 
oil reserves at 485,000 million bri (70,000 million tons). 
In 1954 the world’s ultimate recoverable reserves 
were placed at 600,000 million bri (85,000 million 
tons)—and both these estimates excluded the Conti- 
nental Shelves. Recent data suggests that if the 
position were looked at again, the estimate, including 
the Continental Shelves, would, on present know- 
ledge, come out well in excess of 1,000,000 million brl 
(140,000 million tons). 

These steadily increasing estimates parallel the 
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actual production experience of the industry, for, year 
by year, the rate of discovery has been and continues 
to be considerably higher than the rate of withdrawal. 
This is strikingly demonstrated in Fig 4. 

This shows how the average annual increases in 
proven reserves have exceeded the average annual 
production. That cannot go on for ever, but, with 
other evidence, it establishes that one can safely expect 
the ultimate recoverable quantities of oil in the ground 
to prove high enough to meet the increasing needs of 
the world economy as it moves into the age of atomic 
power. That is as far as prediction can go, for there 


is still much which has not yet been revealed, for 
instance the possible large-scale production of liquid 
fuels from other sources, and the expansion of the uses 
of atomic energy to a widening range of application. 


WORLD OIL MOVEMENTS 


If one considers the distribution of oil reserves in the 


| light of the way in which the pattern of demand is 


developing, two big factors stand out. First, the 
phenomenal increase in the oil consumption of the 
U.S.A. and, secondly, the equally phenomenal growth 
of Middle East production from the immense reserves 
which lie in that part of the world. 

The broad pattern of oil movements for 1955 (see 
Fig 5) shows that the U.S.A. is now a major net 
importer of oil. It draws its additional supplies mainly 
from the Caribbean area, and to a much lesser extent 
from the Middle East. 

How is this likely to change with the increase in 
world movements of the future ¢ 
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(Excluding the Soviet sphere) 


These changes are so important for future planning 
that, difficult as they are to predict with any accuracy, 
the effort to forecast them must be made (see Fig 6). 

In his study Dr Pogue concluded that oil demand 
in the U.S.A. could reasonably be expected to increase 
at slightly more than 4 per cent p.a. up to 1965. If 
that is the case, oil consumption in the U.S.A. will 
reach a level of 13 million b.d. (some 600 million tons 
p.a.) in 1965, and in that year the U.S.A. will be 


NS 
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importing 150 million tons of oil. That is almost as 
much as the Middle East as a whole produced in 1955. 
Of this total of 150 million tons it is thought that 


Fia 6 


MAJOR WORLD OT MOVEMENTS 1965 ESTIMATE 
(Excluding the Soviet sphere) 


more than half may come from other Western Hemi- 
sphere sources. This assumes a large increase for 
Venezuela, and allows for some newly developed 
sources of production in Latin America and Canada. 

Unless there is some significant increase in other 
parts of the free world, the balance of the U.S. import 
requirements in 1965 will have to come from the Middle 
East. That would bring the total production of the 
Middle East up to 8 million b.d. (400 million tons a 
year), which is an increase of approximately 250 
million tons p.a. within ten years. 


CAPITAL REQUIREMENTS 


The capital cost of the various phases of the oil 
industry, namely production, transportation, refining, 
and distribution, is in combination so large that the 
provision of the necessary funds to finance the expan- 
sion forecasted above is in itself a problem of the first 
magnitude. One must endeavour to estimate the 
amount of capital which will be required, and to 
consider how it can be raised. 

The figure which has been generally quoted for the 
capital required by the petroleum industry throughout 
the world has been upwards of £2000 million p.a. 
That figure is already out of date. Here again 
acknowledgment is made to Dr Pogue’s analysis. 

World capital investment by the petroleum industry 
was £2900 million for 1955. It is estimated that it 
will average £3500 million during the years 1956 -60, 
and £4600 million for 1961-65. 

The capital available for investment by the industry 
comes from three sources: depreciation reserves in 
their various forms, retained earnings, and capital 
issues drawing on the general savings of the com- 
munity. The relative importance of these sources is 
illustrated in Fig 7. 

Fig 7 shows that only about 12 per cent of the capital 
requirements of the oil industry come from the capital 
market. Even so, this will amount to some £400 
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million annually over the years 1956-60, and it must 
be doubtful if this call on the world capital markets 
could be significantly increased without dangerous 
restriction of the essential needs of other industries 
whose expansion is already curtailed by shortage of 
capital. 

The sterling equivalent of new industrial capital 
issues in the U.S.A. in 1955 was approximately 
£3000 million, and one may take a further £1000 
million as a probable corresponding figure for the rest 
of the free world. But these sums, large as they are, 
represent a part only of the world’s total capital 
requirements, and it is for this reason that the reten- 
tion of profits for capital expansion has developed into 
so general a practice. 

It is neither surprising nor unusual, therefore, to find 
that the oil industry finances its capital investment so 
substantially out of retained earnings. Fig 7 puts the 
proportion at 30 per cent, and for the years 1956-60 
this represents the equivalent each year of approxi- 
mately £1000 million. Nor is it capital expenditure 
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CAPITAL ISSUES 
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SOURCES OF WORLD OIL INDUSTRY CAPITAL 1956-60 
ESTIMATE 
(Excluding the Soviet sphere) 


alone to which retained earnings are applied. Pro- 
vision must also be made for additional working 
capital, without which the industry could not meet the 
increasing demands made upon it. The total reinvest- 
ment may be as high as 65 per cent of the profits of 
the industry. 

The surprising fact is that the total net profits of the 
oil industry (per gallon unit of sales) are nevertheless 
remarkably low. For instance, for the Royal 
Dutch/Shell Group in 1954 they were just over one 
penny per gallon to cover both dividends to share- 
holders and the profits retained for capital purposes. 


ORGANIZATION WITHIN THE INDUSTRY 


In this broad review it is not possible to deal in 
detail with systems and organizations as they have 
developed in the oil business, any more than one could 
enlarge on its technical or operational problems. But 
no broad look at this industry can omit some comment 
on the great issues of industrial organization—national 
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and international—which emerge the moment one 
tries to analyse its structure. These matters are for 
the most part outside the current practical problems 
of the operating staff; but they must be of deep con- 
cern to the leaders of the industry. 

Within the oil industry a very large number of small 
and medium-sized companies exist and prosper. 
Most of these do not work outside their own national 
boundaries. Few are completely integrated, i.e. they 
do not cover every phase of the industry. There are 
producing companies, producing and refining com- 
panies, refining and marketing companies, and, most of 
all, marketing companies alone, ranging from large 
jobbing concerns and extensive chains of selling points, 
down to the owners of single service stations. 

But if one is looking for the forces which count in 
terms of world oil supplies, one finds that the responsi- 
bility for these supplies, their adequacy and their 
continuity, is in the hands of a relatively small group 
of companies. These are all fully integrated concerns, 
i.e, they cover every major aspect of the industry— 
exploration, production, refining, transport, and distri- 
bution. Their business is international in its scope, 
and they operate on a very large scale. 

The claim that bigness in the oil industry is inevit- 
able must by now be apparent. The enormous ton- 
nage required, the uneven distribution of sources of 
supply in the world, the commercial and political 
risks which must be accepted, the dangers of disaster 
if there should be a gap in the chain of operations from 
the producing field to the consumer, have made the 


formation and subsequent growth of these large 
integrated corporations quite inescapable. 

It is important, in the light of the suspicions and 
hostility which bigness in industry seems to excite, to 
remember that the great growth of corporate units is a 
notable achievement of the age, and applies to many 


industries besides oil. It has been a natural develop- 
ment for which there are simple reasons. With so 
great an expansion in human activities—the greatest 
and most sustained in history—the units which handle 
the work must themselves grow in proportion, and 
there will always be some which grow faster and bigger 
than others. The special needs of the times demand 
to be met. It is necessary to satisfy a double pressure, 
to supply an expanding population, and to raise the 
standards of living for all. So, as mentioned at the 
beginning of this paper, the production of goods and 
services must greatly outpace the growth of popula- 
tion. That is the success story of the U.S.A., where 
surging productive capacity has developed the greatest 
power in the modern world. The driving force of our 
society is the pressure for improving standards of 
life, and the most effective response has been mass 
production and mass distribution. That has been the 
achievement of the U.S.A., where industry, concen- 
trated in the hands of a relatively few corporate units, 
has changed the face of the country and reduced 
poverty, in the sense that it is understood elsewhere 
in the world, to very small proportions. 

One very careful study has estimated that 135 
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corporations own 45 per cent of the industrial assets 
of the U.S.A., or nearly one-quarter of the manu- 
facturing volume of the entire world. 

Now, where do the major oil companies stand in this 
picture of world industrial organization? In a study 
of the relative sizes of the largest industrial under- 
takings in the U.S.A. and the U.K., it is not an oil 
company which heads the list and, in fact, the largest 
oil company is only about half the size of the corpora- 
tion which stands at the top. There are two oil com- 
panies in the first six, and eight in the first forty-five. 
Among these forty-five, there are fifteen British con- 
cerns and of these the three Government corporations 
—the British Transport Commission, the British 
Electricity Authority, and the Coal Board—are high 
on the joint list. 

This last point is made in order to emphasize that 
the real conflict of opinion cannot be the distinction 
between large and small concerns. All countries 
recognize that for certain industries bigness is in- 
evitable. No country struggling to maintain its 
economy could justify the sacrifice of efficient cheap 
production of essential goods or commodities solely 
on considerations of size. Certainly no nation 
dependent on international business can afford to 
weaken its trading position by limiting its own in- 
dustries to a size which cannot stand up to more 
favourably placed competitors abroad. The conflict 
of opinion—where it exists—is whether the largest 
concerns should be run by Governments or by private 
enterprise. 

The purpose of this paper is to explain the working 
of the petroleum industry, so one cannot go into that 
problem now. But certain features of large-scale 
private enterprise may be listed, as illustrated by 
the oilindustry. Some of these features are peculiar 
to the industry and will round off the description of 
its activities, but others are of general application. 

The characteristic feature of the oil industry from 
the consumer’s point of view is that it runs at a smooth 
and even pace. Violent price fluctuations do not 
occur, and oil products are always available where 
needed, in the quantities and qualities required. How 
is it possible that all the phases of this industry, the 
flow of production, refining capacity, tanker tonnage, 
pipeline development, and distribution facilities, keep 
so precisely in step? No great system of co-ordination 
exists or is necessary. The balance is kept because 
the major companies, concentrating on their individua! 
needs, work out very carefully what they require to 
maintain fully each phase of their business. That does 
not mean that they are static. Most feel the urge to 
improve their position, but even the most ambitious 
realize the need to lay their plans with deliberation 
and prudence. 

The influence of these great companies and of their 
careful policy is such that, as long as their individual 
operations are in balance, the industry as a whole 
remains in balance too. 

Does this mean that the vitalizing influence of 
competition is not there? . Not at all. Competition 
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in the oil industry is strong and healthily effective. 
Consider, for example, the controversial subject of 
prices, about which there is so much misunderstanding. 
It is not a paradox to say that competition is the 
strongest influence in keeping prices steady and level. 
It is usually forgotten that its influence works to keep 
prices moderate as well. This is how a competitive 
price system works. No one can get away with too 
much: no one can stay in business if he makes too 
little. There are other forms of competition much 
more significant than prices. It is perhaps most 
intense in the search for new sources of production, 
in which all companies accept great risks and commit 
huge sums. Competition is intense in the field of 
research, through which companies hope to obtain 
advantages in new processes and products, to improve 
quality, and to cheapen cost. There is competition in 
the service given to the public, and in the rising 
standards of conduct and efficiency required of staff. 

One may ask how it is that the same brands appear 
on the market year after year, sold by the same com- 
panies with little apparent change in relative position. 
That is true of all big industries. It is because the 
business a company can do in a well-established 
industry such as oil, depends on certain things which 
do not change quickly: the state of their supplies 
and reserves of oil, the financial resources which they 
build up, the time required to find and develop new 
fields, to build refineries, and to expand systems of 
distribution. The race is a long one, but the position 
of the runners does change, and vigorous newcomers 
pick up with the leaders. Over the past twenty years, 
new companies have grown to the point where they 
rival the older ones, and each gradually achieves the 
share in the trade of the world to which its resources 
in oil and finance entitle it. This process of gradual 
change never ceases. 

Industry and commerce are now playing a role of 
increasing importance as the guardians of true value. 
As inflation reduces the purchasing power of cur- 
rencies, savings invested in Government stock are 
whittled away. But the shares of successful industry 
not merely advance in value to compensate inflation : 
they also reflect the factor of growth which is inherent 
in private enterprises vigorously and wisely managed. 
A careful man in his youth may work 48 hours to save 
£1. If he invests it in Government stock, he may find 
when he is old and needs the money that he has worked 
48 hours to save 7s. 6d. in current values. But if he 
had invested that £1 in good industrial stock, he 
could easily find that he had worked 48 hours to 
save 30s. 

From this has emerged the so-called “ blue chip ”’ 
shares—those industrial securities which command 
such confidence that it has become normal for holders 
of trustee funds to invest in them. The number of 
shares which are held to be in this category is growing, 
and of the forty-odd largest industrial and commercial 
concerns in the world already mentioned, all are 
undoubtedly blue chip shares of the first order. It 
may not be generally known that the Church Com- 
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missioners in the U.K. have invested £40 million of 
their funds in Ordinary Shares, or that the British Coal 
Board have invested in such shares some £20 million 
of the funds accumulated for staff benefits. Industrial 
leaders are very conscious of the responsibility which 
this trust imposes upon them. 

It is necessary to mention two particular aspects of 
efficiency—organization and works study. Industry 
and commerce have been putting a major effort into 
these important fields of enquiry for a long time. 
The object is to develop a structure of organization 
which will enable people to work together with the 
greatest satisfaction and effectiveness. Certain prin- 
ciples of organization are by now well established, but 
success in the application of these principles depends 
on detailed study of the individual units and their 
relationships. The task is never finished. Circum- 
stances constantly change, and what is appropriate 
today may well need some adaptation tomorrow. 

Organization planning involves the clear definition 
of the responsibilities of individuals at all levels and 
of the authority which they exercise. It requires 
constant vigilance to ensure a steadily increasing level 
of efficiency. But the effort is rewarding because not 
only is ill-directed effort and the duplication and over- 
lapping of duties eliminated, but because people, 
whose responsibilities are clear, find satisfaction and 
enthusiasm in the discharge of these responsibilities. 
They work to more purpose when they understand 
clearly how the whole organization is knit together, 
and the exact part which each one of them plays in it. 

Another task to which industry has concentrated 
much attention is the scientific study of the methods 
by which work is done. This also is making a most 
important contribution to efficiency. 

Competition again plays its beneficent part, for the 
individual companies in an industry such as oil must 
spare no effort to make sure that they keep pace with 
and, if possible, excel their competitors in the efficient 
conduct of their business. 


THE HUMAN ELEMENT 


One of the most important factors in any organiza- 
tion—the human element—is a subject which would 
need a separate lecture to describe what industry and 
commerce are accomplishing in this field. 

Well-organized and well-managed business is 
attracting good men and provides them with full and 
satisfying careers. To youth it gives scope for the 
vigorous virtues of action, initiative, and decision. 
Sustained effort over the years brings knowledge, not 
only of one branch of industry or commerce but, more 
broadly, knowledge of the world and of the ways of 
men and of governments. Experience develops the 
wisdom and character and mature judgment which 
are needed in the higher ranks of management. 

An impressive thing about the Shell business is its 
vitality, which is displayed by the enthusiasm and 
loyalty of the staff at all levels of service, and regard- 
less of nationality. These qualities are now recognized 
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features of good business organizations, and Shell’s 
experience applies equally to the companies with which 
it competes. 

A lot is heard in these days about industrial relations, 
or human relations, in industry. These terms cover 
quite simply the problem of men working together. 
The best men in industry are turning their minds more 
and more to the eliminaticn of tension between 
management and labour. They recognize that this is 
a task with which only industry can properly deal and 
that, with wise and patient leadership, though slowly 
and through many difficulties, it can be accomplished. 

The quality of leadership in industry and commerce 
is rising steadily, and in the oil industry it has 
fully established its capacity for the formidable task 
described in this paper. A suggestion has been made 
that the world may have lost something through the 
passing of individual tycoons, whose demonic energy 
built up spectacular businesses and personal fortunes 
a generation or so ago, and their replacement by 
“teams of respectable committee men.” That is 
dangerous talk. The bold tycoon accomplished much, 
but industry has outgrown him and his ways, and 
modern management has had to undo much in the 
reputation and practice of business which he left be- 
hind. It is absurd also to talk of teams of committee 
men. Higher management is staffed with men of 
energy and experience who have proved themselves 
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in competition with their fellows to be the best of their 
generation. Each has the power of decision and 
action within his special responsibility. But each 
also willingly accepts the discipline of collective 
opinion and decision when circumstances require it. 
Individually, they are outstanding men, and together 
they are a formidable force. 

In this fallible human world perfection must always 
be an unattainable goal. There is still a long way to 
go before one can feel reasonably satisfied with one’s 
work. But it is claimed that there is a restless and 
insatiable urge for improvement which has become a 
quality inherent in, and peculiar to, free enterprise. 
Its inspiration comes from the rising level of respons- 
ible leadership in modern industrial management. 
But its strength and the assurance of its continuity 
has a broader base. That is the individual satisfaction 
and sense of common purpose which develops out of 
the spread of responsibility in a well-run and well-knit 
organization. It has become a force of telling and 
growing effect to which I do not see a rival in any other 
form of organization of human affairs. 

In the field of industrial accomplishment the oil 
industry ranks with the best. Its evolution during 
the past generation has been impressive, in size, in 
technical accomplishment, and in quality of organiza- 
tion and management. Those in the industry have 
good reason to be proud of its achievement. 


DISCUSSION 


C. Chilvers: I would like to comment first on the role 
which the petroleum industry has to play in the economic 
well-being of the world and in maintaining and improving 
standards of living generally. There has been talk 
recently of doubling the standard of living in the U.K. 
in the next twenty-five years. The precise timing is 
immaterial, but there is no doubt that British standards 
must and will improve, and an essential factor will be 
the provision of adequate supplies of energy. Mr Platt 
has indicated the very great part which oil must play in 
this respect, and in fact this applies also to W. Europe 
as a whole. Oil is no longer just a specialized fuel and 
a lubricant; it is a mass provider of energy, even in 
countries where coal is the basic fuel. One has, however, 
to be careful not to take world-wide statistics as neces- 
sarily typical of what is happening everywhere. In the 
same way, the pattern of development in the U.K. is by 
no means the same as elsewhere. This pattern can be 
divided broadly into three stages. First, in the U.S.A. 
and Canada, where petroleum and natural gas already 
contribute the largest proportion of energy requirement. 
In the U.S.A., the two combined contribute something 
like 70 per cent of the total energy, and the consumption 
of petroleum is approx 18 bri per head p.a. The U.S.A. 
has passed through three major phases, where kerosine, 
gasoline, and heating and fuel oils have each in turn come 
into their own. 

Secondly, in the U.K. and W. Europe, which are still 
only on the fringe of major developments in the use of 
heating and fuel oils. In the U.K., oil contributes some- 
thing like 14 per cent of the total energy at the present 
time, corresponding to just over 4 bri of petroleum per 
head p.a. 

Thirdly, there are the less developed countries, e.g. the 
Far East, which are still in the kerosine phase, and 


where oil consumption is no more than a few gallons per 
head p.a. 

It would seem reasonable to suppose that in these 
latter areas the next stage would logically be the de- 
velopment of road transportation with the use of motor 
fuels increasing most rapidly. 

In regard to the U.S.A. the development there has 
reached the stage where natural gas has already become 
a& major competitor of other forms of heating energy, 
including heating oil and fuel oil, and natural gas now 
takes care of yay like 25 per cent of the total 
energy load in the U.S.A. In these circumstances, it is 
necessary to dissociate natural gas from petroleum 
because they are quite definitely competitors. It may 
be misleading to compare the total consumption of 
petroleum in a country such as the U.S.A. with other 
countries where natural gas has not yet taken any major 
share of the energy load. 

In the U.K. and W. Europe, during the next five or 
ten years, it is obvious that there will be a radical change 
in the pattern of requirements, with a substantial increase 
in the demand for fuel oil and a corresponding reduction 
in the relative proportion of gasoline consumed. Thus, 
this area will approach the third stage, which happened 
in the U.S.A. some years ago. 

I wonder whether Mr Platt would like to express any 
views as to the ultimate prospects of natural gas making 
any significant contribution to total energy requirements 
in this area, possibly by transportation in one form or 
another from the Middle East. So far there does not 
yr to be much prospect of a substantial find in the 
U.K. 

It is very apparent how closely the U.K. and W. 
Europe is dependent on the Middle East for an increas- 
ingly large proportion of basic material for the provision 
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of energy. Mr Platt mentioned the probability of 
doubling the production in the Middle East within the 
next ten years. This will naturally involve the move- 
ment of vast tonnages of crude, of which the majority 
will presumably move westwards from the Persian Gulf. 
Having regard to the potential bottleneck in the Suez 
Canal, I wonder whether Mr Platt would care to com- 
ment on any of the problems which he envisages in mov- 
ing these large quantities of oil economically from the 
producing source into the market. 

In the last part of his paper Mr Platt refers to the 
importance of organization planning and human rela- 
tions generally. The petroleum industry is fortunately 
in @ position to enjoy the best of two worlds where 
organization planning is concerned because it is able 
with the international character of the industry to take 
advantage of modern developments in both hemispheres. 

The industry is flexible in its outlook and provides 
opportunities in its higher management and admini- 
strative positions for those with a wide variety of basic 
trainings. 


J. W. Platt: Concerning the question of the prospects 
of increasi stroleum consumption in different parts of 
the world, I find that the hardest thing of all to predict. 
In some countries, there is something probably approach- 
ing capacity, while others have got a long way to go. 
It is possible that there will be many surprises in the 
next twenty or thirty years, as the running between the 
different countries develops. 

I am inclined to think that great things will come out 
of the Far East, and when one considers that India has 
just completed its five-year Plan, in which it found and 
spent, quite adequately, £2500 million, and is about to 
embark on a second five-year Plan which will cost about 
£5000 million, one gets some idea of the immense forces 
that are working in building up increases in industrial 
and other production in that vast area of about 400 
million people. Something of this kind will probabl 
happen in China also. When China finally emerges with 
its 600 million people into the worid economy again, 
which must happen before very long, I think we will all 
be surprised at the development which has taken place, 
with very inadequate resources, during the period in 
which she has been shut off from the world. There are 
also many other centres of population in the East, where 
development in technical manpower is going on much 
more rapidly and much more effectively than many of 
us are inclined to credit. It would not surprise me at all, 
and would pain me very much, to find that the U.K.., 
unless it is doing better than it is now, will not be among 
the leaders in the race but will be panting along some- 
where in the field. That is one of the things we have to 
worry about a great deal, and it is no earthly use being 
complacent when one sees these great surging movements 
going on in the rest of the world, and anything but a 
surging movement taking place in the U.K. 

In regard to the question of natural gas and its trans- 

rtation, no one has yet found the answer, and no one 

yet been bold enough to build a ship that will carry 
the liquid gas from the places where it is available to 
places where it can be consumed, much as the British 
Government would, I think, like to see that happen. I 
do not know of anybody, although many are cubes on 
it to some extent, who has taken the step of risking the 
building of a special ship, or the adaptation of an existing 
ship. It would cost at least £2 mi fion and when it was 
built, one could not be sure that any port in the world 
would allow it to enter and risk the accidents that might 
conceivably happen if things went wrong, or a crew could 
be persuaded to go on board, when collisions or other 
stresses might release forces that would annihilate them. 

The other question raised was that of the transporta- 
tion of supplies from the East to the West in ever in- 
creasing quantities through the bottleneck ‘of the Suez 
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Canal. That is a problem which is bound to raise its 
head seriously, not very far ahead in the future. I have 
heard of calculations which show that the Canal as at 
present functioning, as it can only function, will reach 
saturation point in the 1960s. Then what has to be 
done? There are three or four different lines of action 
which suggest themselves : new pipeline systems can be 
built, if anybody likes to take that kind of risk in that 
part of the world; the Canal could be deepened or 
doubled at a very large cost, and who would pay for 
that, who would initiate that when the Canal Company 
are losing their concession in 1968 when the Egyptian 
Government takes over? Who is going to build, on the 
speculation that the Canal will remain a bottleneck, 
enough tankers to enable the transport of part of the 
Middle East oil to be diverted round the Cape? Such 
a course would mean a very substantial increase in the 
supply of tankers over and above the tonnage required 
if the Canal can cope with all the tanker traffic. This 
is a problem which is very important, and it has no easy 
solution. It will require a lot of diplomacy, and all I can 
say is that it is not insoluble; a great many people are 
very well aware of it, and a good deal of thought has been 
given to it, and I think it will be solved. 


D. W. Simmons: Could the author give a little more 
information about the oil industry in the Soviet Union? 
Mr. Platt said that China, when it enters the world 
economy, is going to be big in the industry. Does it 
mean that the Eastern bloc is also developing in the same 
way, so that in twenty or thirty years it will lead in 
petroleum production ? 


J. W. Platt: It is pore extraordinary what has been 
accomplished in the U.S.8.R. I do not like it or the 
way it is done, but thirty or forty years ago we thought 
nothing of Russian industrial possibilities. We were 
rather scornful about their capacity to organize them- 
selves; they had a nation of serfs on the one hand and 
not @ very good aristocracy on the other hand, certain! 
not @ very effective commercial aristocracy, and I thi 
their capacity for industrial accomplishment, as we saw 
it then, was very low indeed. That cracks have developed 
in the Russian political scene is shown by the revelations— 
that they would not have made five or six years ago— 
about Stalin’s ineffectiveness, but they have still become 
@ power in industrial capacity and production. Their 
industrial output does not reach that of the U.S.A., and 
the U.S.A. will probably keep ahead, because its methods 
are better. Russian output is certainly very much higher 
‘than any country except the U.S.A. 

I have a great feeling also for the possibilities of de- 
velopment in China. The Chinese are an extremely 
capable race ; they are admirable technicians, if trained, 
and they have a great history of culture and wisdom 
behind them. It is ridiculous that they have not pro- 

farther in the world, but that is simply because 
they were in a backwater, and when they get to the same 
position as the U.S.S8.R., with some force behind them to 
make them work, I look forward to some very startling 
developments indeed in that part of the world. The 
U.S.8S.R. has put a certain sum of money into China, 
which does not correspond to what the West has put into 
India over the years. However, a lot is going on, and 
although there is no evidence yet that the Chinese are 
very good at industrial production, they have achieved 
certain notable things. When I lived in China it was 
very unsafe to go anywhere without an escort, the 
country was in a tumult. Now I understand that one 
can go the length and breadth of China without danger 
of any kind. It is entirely eee is certainly 
no chaos there. What they have accomplished I do not 
know, but I think the awful mistake we could make would 
be to underestimate what might come out of that part 
of the world. Great forces are at work there which will 
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surprise us in twenty years, and I think we ought. to gird 
up our loins ourselves. 


8. J. W. Pleeth: Could we have the figures of the 
power consumption per head of the Western powers 
compared with those of the Asian powers? The reason 
I ask this is because I am fairly certain that figures for 
the Western powers are probably fifty or a hundred times 
greater than those for the Asian powers. Now if, as Mr. 
Platt affirms, the industrialization of the East is pro- 
gressing very rapidly indeed, how is his estimate affected, 
when in twenty years time the industrialization requires 
a huge increase in power? Does that affect his final 
figure for 1975, which will perhaps be double ? 


J. W. Platt: I would think that consumption, for the 
reason you mention, may tend to be well up the range 
shown on my chart, which is based upon the view that 
a higher rate of energy growth will prevail in the less 
developed areas of the world than is anticipated in the 
highly industrialized regions of the West. I seem to 
remember that when China was last drawing supplies 
from the outer world the consumption of oil products in 
China was nearly 2 million tons a year. Well, suppose 
that increased to 20 million tons a year, it wouldn’t throw 
your figures out very much, since U.S. consumption 
would have swallowed that many times over. The 
same is true for India. I think the consumption of oil 
in India (I am guessing a bit) may be about 5 million tons 
a year, if that. If it reached 20 million tons in ten years 
that would be a t increase, but not much in relation 
to the total of 1600 million that one would expect the 
world to consume in 1975. Japan: the consumption of 
oil in Japan in 1950 was about 2 million tons. That was 
low, because it had been more before the war, and Japan 
was in a bad state. The consumption of oil in Japan, 
now, is about 9 million tons, and may be about 12 
million tons by 1960. That gives one the kind of order 
of increase that takes place in these areas. On reflection, 
I would say that our estimates are not likely to be appre- 
ciably upset by the rate of consumption in Asia e<celerat- 
ing at a faster rate than in the U.S.A. and the other more 
developed and industrialized countries. If the global 
figures I have quoted are subject to adjustment, it would 
be towards a higher rate of consumption. 


D. 8. Hudspeth: Have these estimates of increase been 
worked out backwards in terms of material? For 
example, if a large increase in oil consumption is expected, 
it would demand a large tonnage of steel for pipelines, 
ships, and so on. If the tonnage of steel required was 
calculated in relation to the requirements of the oil 
industry as suggested in the paper, would the answer 
correspond to the capacity of the steel industry to supply ? 
With the huge increases which are thought to be possible 
in the oil industry, does it not mean that other industries 
ought to be thinking again ? 

Secondly, although the world has been divided into 
two parts, the Soviet sphere and the rest of the world, 
from a materials supply point of view, would it not be 
fairer to have the Soviet sphere, the U.S.A., and the non- 
Soviet, non-U.S8. figure? If it was calculated that 20 
million tons of steel would be required for a given year, 
that would be nothing in relation to the U.S. industry, 
but in relation to the U.K., the figure would be beyond 
our means at present. 


J. W. Platt: Oil consumption is a reflection of other 
activities, and we will adjust ourselves easily to what the 
other activities require. I am not sure that they need 
consider adjusting themselves to our requirements. It 
is surely more natural the other way round—that we 
reflect growth. If the steel were not available to build 
our tankers we would have to accept lower standards of 
living, and the oil that we expect to be required to meet 
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the expanding world demand just would not be there. 
I see the oil industry matching the needs of other in- 
dustries and not the reverse. 


C. Chilvers: . Would it not be reasonable to expect 
that the steel industry is doing some forecasting too, 
that it also is looking at the total energy demand for the 
future, and seeing what this implies for the industry ? 


W. E. Madden: If I might add something as one who 
is interested in the supply of materials in general, I think 
it is true to say that the oil industry, looking ahead for 
the next few years, is a little worried as from where the 
necessary steel is going to come. Most oil companies 
have large programmes of expansion, and as one looks at 
the plans which are published for the increase in steel 
production in the U.K., one wonders whether the pro- 
posed rise is going to be sufficient. Mr Platt has hit the 
nail on the head, in that the old rule of supply and 
demand is bound to operate in the end. If steel continues 
to be in shorter and shorter supply, prices are going to 
rise, and it will be very much more attractive for steel- 
eres. companies to increase their capacity. We 

ave been, and still are, going through a stage where 
deliveries are lengthening on steel products and the 
world situation is pretty tight. One does read daily of 
plans, however, both abroad and in the U.K., for increas- 
ing steel production. I would suggest that the steel- 
faagea pe industry in the U.K. should be doing a little 

it of crystal ball gazing on its own account, to make 
sure that it can meet future demands for industry as a 
whole, such as Mr Platt has outlined for the oil industry 
in perticular. 


A. J. Goodfellow: I would like to approach the last 
question from another aspect. It has been written that 
the level of a culture may be measured by the use that 
it makes of its available resources. By this yardstick, 
our present culture ranks very high, when one has regard 
to the winning and utilization of petroleum over the past 
hundred years, compared with the Iron Age, which only 
came into its own in the nineteenth century after use 
spread over something like 3000 years. Yet, at the 
same time, a future civilization looking back at us may 
well feel that we are burning the house down to roast the 
pig, and that a higher standard of living does not neces- 
sarily need proportional increases in energy use. I think 
there is particular point in this when one looks at me 
figures that Mr Platt quoted early in the pa 
gave reserves for oil which go forward somthing th like 
seventy-five to a hundred years and yet at the same time 

ke of atomic energy as being very many decades 
ahead. This may be compared with the coal reserve, 
which I believe at the present rate of use will last 4000 
years. Although all this reserve cannot be won by 
present methods, great improvements in methods of 
winning are possible in the course of centuries. If Mr 
Platt’s idea of very many decades is not in proportion to 
his idea of seventy-five years, there is going to be quite a 
gap and I am wondering whether he could define the 
periods a little more precisely. 


J. W. Platt: The further we try to see into the future, 
- more speculative our estimates become. I was 
king to people of some authority on this matter, and 
they see no possibility of atomic energy being applied 
to the small units, of finding a reactor that will operate in 
a motor car, for instance, or a tractor, or the thousands 
of small vehicles and other things that are used. We do 
not deny that some way will be found of (plying the 
power of nuclear ene to these things if necessary in 
the somewhat distant future, but at the moment nobody, 
as far as I know, has any idea of turning his mind to 
that. If the necessity comes, I presume that man’s 
ingenuity will match it. 
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What Mr Goodfellow says about coal is perfectly true. 
There are reserves which enormously outdistance oil 
reserves as we know them now—4 million million tons is 
the reserve figure that I have seen mentioned. That 
amount can supply the world for a very long time if it 
can be used, and it should be used, even if it is costly, 
rather than we should starve or go cold. 


J.B. Kay: I obtained the impression that oil supplies 
would be available to meet the demand even to the be- 
ginning of the twenty-first century. If this is the case, 
am I right in understanding it does mean that dependence 
on Middle East reserves is the dominant factor, and is 
Mr Platt prepared, then, to accept the recent estimate 
} W. E. Pratt, which was rather a high figure for 

iddle East reserves, rather than the latest API figure, 
which is substantially lower ? 


J. W. Platt: Mr Pratt is an extremely able forecaster 
of oil reserves, the difference is that he accepts as proven 
that which other people put in a slightly more distant 
category, although [ am quite prepared to believe that 
he is right. 


J. A. McBride: Are the U.S.S.R. reserves of oil 
sufficient for a possible world war? The present output 
is not very pall 9 when one considers the enormous size of 
the country and the amount she seems to be doing in the 
way of industry at the present time. Is she a net 
importer of oil ? 


J. W. Platt: A net importer of oil? No, she is a net 
exporter; not to a great extent—together with Ru- 
mania, she exports 4 or 5 million tons a year to the 
Western world. There is a certain amount of inter- 
change with her Satellites in Eastern Europe, and small 
quantities pass through the Suez Canal going to China, 
which must aiso be receiving a little oil from Russia 
overland via Siberia. I simply do not do business in 
Russia, and so my information is not very good, but I have 
heard mentioned the figure of 80 million tons a year for 
production by Russia and the other countries in the 
Soviet Sphere, and that seems to be enough to keep her 
economy going quite well, without any great margin ; 
but I have no idea how much they could accelerate that 
in the event of war. I think it would be unwise, as 
always, to underestimate these people. Looking at the 
oil map of the world, one sees the sedimentary basins 
outlined ; I think there are quite a number of them in 
Russia. Not many people know the answer—lI do not 
really. 


P. Draper: One cannot help wondering about this all 
important 3 per cent increase p.a. that Mr Platt has 
indicated is likely to be a rather moderate estimate. | 
feel it difficult to visualize such a high rate and think it 
would be very interesting to know how much of this 3 
ver cent is attributable to an increase in population and 
lier much to increase in standard of living. 

In the last fifty years or so, the U.K. has had a very 
big improvement in its standard of living judged by 

wer requirements, but I very much doubt whether the 

-K. and several other countries will sustain the same 
rate during the next fifty years, which would increase her 
power requirements by 400 per cent. It is fair to assume 
that the 3 per cent is a worldwide figure and might be 
largely accounted for by development of the backward 
countries, but even so I do not think the millions in 
India and Africa will ever need to use as much power per 
head as those oe in more temperate climates. 

Thus, I am still wondering whether there is a possi- 
bility of this 3 per cent being, in fact, an overestimate. 


J. W. Platt: That is a question that economists are 
constantly being asked. Is there any limit to growth, 
and is one sure in twenty years’ time of the need for this 
amount of oil ? 


G. P. Glass: There is a charge which is frequently made 
against the professional economist and it is that all fore- 
casts, in the event, turn out to be too low. I find it a 
matter of the deepest personal satisfaction that some- 
body thinks the forecast that has been made might turn 
out to be too high. 

In regard to the basis of the 3 per cent growth in energy, 
it is quite true that the two major components are, on 
the one hand, growth of population and, on the other, 
the achievement of higher standards of living. I seri- 
ously doubt, however, whether in view of the number of 
variables involved, it would be possible to find even a 
broad measure of agreement on the precise split of the 
3 per cent between these two elements. There is ample 
material for the calculations necessary in the large num- 
ber of papers which were presented at the Conference 
on the Peaceful Uses of Atomic Energy in Geneva in 
August 1955. 


J. H. M. Clark: I should like to ask whether the 
author can give us some perspective on the position of 
the oil industry as compared with some of the other 
great industries, e.g. iron and steel, motor and aircraft 
manufacturing, engineering, and coal mining. 

A few days ago there was a remark made by an eminent 
industrialist to the effect that the chemical and electrical 
industries would be amongst the leaders in the second 
half of the twentieth century, and this raises in one’s 
mind the question of where the oil industry stands. 
The comparison could possibly be made in terms of value 
of output, manpower employed, capital requirements, 
or perhaps of volume handled. It would be interesting 
to have Mr Platt’s views on this particular aspect. 


J. W. Platt: I did have a study made of the position 
of the oil industry in relation to others, and I satisfied 
myself that by any reasonable criteria oil was, if not the 
leading industry, at least very close to ii. I quite appre- 
ciate that there are many ways of looking at it. In the 
U.S.A., for example, on the total contribution made to 
national income, the oil industry is larger than any other 
non-composite manufacturing industry at the moment. 
Similarly, the capital expenditure of the oil industry is 
considerably higher than any other industry of which we 
know, and in terms of shareholders’ equity, which is the 
amount of money invested in the industry, the oil in- 
dustry is again the largest. If one takes international 
trade, oil is the largest moving commodity by volume. 
The value of worldwide electricity production may be 
broadly comparable with that of oil; the value of 
chemical production is greater than that of oil, but per- 
haps the comparison is a little difficult because the 
chemical industry includes paint, fertilizers, sulphuric 
acid, drugs, and synthetic fibres, all of which can perhaps 
be regarded as individual industries. 


Lt.-Col. §. J. M. Auld: We are all interested in our 
immediate share of the world’s energy production. I am 
a firm believer that we have not seen the last of coal, and 
perhaps we overestimate how closely on our heels de- 
pendence on fission energy is going to be, but we must all 
realize that these three things, especially in the U.K., 
have got to march together. 


The vote of thanks was accorded with acclamation. 
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A STUDY OF THE ERRORS INVOLVED IN EXTRACTION 
CALCULATIONS DUE TO THE APPLICATION OF TERNARY 
DIAGRAMS TO MULTI-COMPONENT SYSTEMS * 


By L. ALDERS + 


SUMMARY 


In the practice of liquid—liquid extraction, multi-component systems are often simplified to three-component 
systems in order to allow phase equilibria occurring in these systems to be represented in a ternary diagrarn. 
This simplification is obtained by denoting the composition of feed and extraction products by physical constants. 


It is shown that this procedure may lead to errors. 


Owing to this measure the construction usually known as 


the Hunter and Nash method, for instance, generally yields somewhat low values for the number of stages required 


for effecting a certain separation. 


INTRODUCTION 


WHEN a multi-component system separates into two 
liquid phases « and 6 at a given temperature and 
pressure the number of degrees of freedom is indicated 
by Gibbs’ phase rule. For a binary system there are 
no degrees of freedom left, i.e. the composition of both 
phases is fixed. A ternary system separating into 
two phases will possess one degree of freedom. One 
concentration in one of the phases may be chosen 
arbitrarily. In the case of a quaternary system, 
under the above-mentioned conditions, there will be 
two degrees of freedom left. These may be employed 


in various ways, namely : 


(1) Both degrees of freedom are applied to one 
of the phases, e.g. two physical constants. The 
composition of the other phase is then fixed. 

(2) One degree of freedom is applied to phase 
a, the other to phase $. This signifies that 
neither the composition of phase « nor that of 
phase 8 is defined. Thus, if some value of a 
physical constant is attached to phase «, that 
physical constant is still a variable for phase @. 


Though attention has been directed to this pheno- 
menon in the literature,*~’ it may be useful to obtain 
a better insight into its consequences for the com- 
positions of phases that are in equilibrium in extrac- 
tion processes. For simplicity, the following con- 
siderations have been restricted to an arbitrarily 
chosen four-component system. 


THE FOUR-COMPONENT SYSTEM 


It is assumed that the mixture to be extracted with 
a solvent S consists of three components, namely : 


(1) one paraffinic component A (n,) = 1-4450) 

(2) one mono-aromatic component B (ny = 
1-4850) 

(3) one di-aromatic component C (np = 
1-6150) 


Actually, the phase equilibria in this system have to 
be represented in a tetrahedron. If, under given con- 
ditions of temperature and pressure, solvent S is 
completely miscible with both aromatic compounds 
B and C, but only partially miscible with paraffinic 
compound A, the compositions of all heterogeneous 
mixtures which may occur in the system will be 
located in a three-dimensional two-phase region, which 
intersects the front face of the tetrahedron in a curve 
X and its base in a curve Y (Fig 1). 


"9 COMPONENT A. 1.4450 
COMPONENT 8: 14850 
COMPONENT C: 1 6/50 
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REPRESENTATION OF A FOUR-COMPONENT SYSTEM CONSISTING 
OF FIVE MISCIBLE BINARIES AND ONE IMMISCIBLE BINARY 


Assuming that the value of the refractive index is 
additive for mixture of A, B, and C, which to a good 
approximation is the case for hydrocarbon mixtures 
if the compositions are expressed in fractions or per- 
centages by volume, straight lines can be constructed 


* MS received 28 March 1956. 


} Koninklijke/Shell-Laboratorium, Amsterdam, N. V. De Bataafsche Petroleum Maatschappij. 
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in face A BC, indicating the composition of all mixtures 
with a given refractive index value. All points on 
DE then represent the composition of binary and 
ternary mixtures of A, B, and C having np = 1-5750. 
Thus, DES contains all quaternary mixtures which, 
after removal of solvent S, yield an extraction pro- 
duct having this refractive index value. Of all these 
quaternary mixtures only those situated on curve 
OMP, namely on the line of intersection of plane DES 
and the two-phase solid, can occur in extraction pro- 
cesses where the phases are completely equilibrated 
in each stage. In an analogous manner it follows that 
the compositions of all quaternary mixtures yielding 
an extraction product having mp = 1-4700 after re- 
moval of § lie in plane FGS, and are indicated by 
points on the curve QLT and UR. 

In Fig 1, LM is supposed to be a tie line, LZ indi- 
cating the composition of the hydrocarbon layer 
(raffinate phase) and M that of the co-existing solvent 
layer (extract phase). From the foregoing it follows 
that by removal of S from the phases a raffinate (K) 
is obtained having np = 1-4700, and an extract (H), 
having mp = 1-5750. However, point 7' (situated in 
front-face ABS) also indicates the composition of a 
raffinate phase from which a raffinate (F) with np = 
1-4700 is obtained. This phase 7’, however, co-exists 
with some extract phase having a composition denoted 
by a point (V) on curve X. The extract (W) obtained 
from this extract phase consists of components 4 
and B only and therefore possesses a value of the 
refractive index between 1-4450 and 1-4850. 

The points on curve V MZ indicate the compositions 
of the extract phases which are in equilibrium with 
raffinate phases, the compositions of which are given 
by the points on curve QLT. It thus follows that 
there is a series of extracts (or raffinates) with different 
refractive index values, which correspond with 
raffinates (extracts) having a constant refractive 
index value. 


TRIANGULAR DIAGRAM OF A 
QUATERNARY SYSTEM 


The simplification of a quaternary system to a 
three-component system amounts to an oblique pro- 
jection of tetrahedron ABCS (Fig 1) on to its base 
ACS, if one assumes A and C to be the components 
with the lowest and highest refractive index values 
respectively. The direction of the oblique pro- 
jection is such that the value of the refractive index 
varies linearly along axis AC, i.e. DE indicates the 
direction of the projection. 

After the projection all points on curve QLT' (Fig 1) 
will lie on QT" (see also Fig 2). As all points on QLT’ 
are situated on the two-phase solid, all points on Q7” 
(Fig 2) have to be ends of a tie line. From this fact 
it follows that the ternary diagram can never be 
represented by one fixed binodal curve. In this 
particular case curve Y indicates only the extreme limit 
of the two-phase area. (For certain shapes of the 
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two-phase solid in Fig 1 this extreme limit of the 
binodal curve may happen to lie outside curve Y.) 
Thus, it follows (in contradistinetion to the diagram 
of a ternary system) that the binodal curve in the 
simplified representation of a multi-component system 
is an arbitrary concept. For such systems there will 
be an infinite number of binodal curves, the positions 
of which depend on the way in which the tie lines are 
determined. 

Similarly, the points representing the composition 
of extract phases giving an extract with np = 1-5750 
after removal of S, indicate the ends of a tie line. By 
the (oblique) projection of the quaternary diagram on 
a triangle, the compositions of these phases are given 
by the points on line sections OP (Figs 1 and 2). 
This implies that both QZ and L’M’ are tie lines. 


© (aromatics) 


Fie 2 


TIE LINES IN THE TERNARY DIAGRAM OF A FOUR- 
COMPONENT SYSTEM 


It can furthermore be deduced that the solubility of 
S in a raffinate (extract) is not determined by its n) 
value alone, since this value is not a sufficient criterion 
for the composition of mixtures consisting of more 
than two components. The solubility of S increases 
with increasing aromatic content of the raffinate 
(extract), and consequently it follows that a raffinate 
(extract) phase for a given refractive index value has 
a higher S content as its aromaticity is higher. This 
implies, for instance, that along FG (Fig 1), where np 
is constant, the solubility of S decreases in the 
direction F to G. 


INFLUENCE OF EXTRACTION PROCEDURE 


It will be shown by a numerical example that the 
conventional method of using ternary diagrams for 
the determination of the number of stages required for 
a certain separation in a countercurrent procedure 
may lead to erroneous results. 

For a mixture of A, B, and C (the feed), which is 
countercurrently extracted with a solvent S in four 
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stages (Fig 3), the composition of the extraction pro- 
ducts leaving the feed stage will be calculated. ‘The 
composition of feed F is assumed to be: 50 per cent 


Fie 3 
COUNTERCURRENT EXTRACTION IN FOUR IDEAL STAGES 


paraffins (A), 25 per cent mono-aromatics (B), 25 per 
cent di-aromatics (C), whilst the extraction factors 
e * are taken to be : 


e,= 0°15, => 0-78, => 1-50 


The fraction not extracted (¢) given by the relation 
known as the Kremser equation ® 


$ = (e 
(n being the number of ideal stages) 


for each of the components then amounts to 
oa = 0-850, 62 = 0-309, d¢ = 0-076 


In the calculation of ¢ the value of ¢ is assumed to 
remain constant in the subsequent stages of the 
extraction system. Though this is not exactly true, 
it is found that in most cases the introduction of an 
average value for ¢ leads to results agreeing very 
closely to those found by experiment. From the 
above values for ¢ the following composition of the 
final extract Z, is obtained : 


7-50 parts of A = 15-6 per cent (A) 
17-27 parts of B = 36-1 per cent (B) 
23-10 parts of C = 48-3 per cent (C) 


The composition of raffinate R,, co-existing with Z,, 
then is : 


7-50/e, = 50-00 parts of A = 57-1 per cent (A) 
17-27 /e, = 22-14 parts of B = 25-3 per cent (B) 
23-10 /e¢ = 15-40 parts of C = 17-6 per cent (C) 


Assuming that the refractive index is additive with 
respect to composition and that the value of the re- 
tractive index of components A, B, and C are 1-4450, 
1-4850, and 1-6150 respectively, it is found that : 
[mp]e, = 15415 
= 1-4850 
It would also have been possible to obtain an extract 
of the same refractive index in a single-stage extrac- 
tion with the same solvent. If we assume that the 
same ratio of distribution coefficients is applicable, a 
trial and error calculation leads to the following 
extraction factors : 


0-10, => 0-52, t= 1-00 


ALDERS: ERRORS INVOLVED IN EXTRACTION CALCULATIONS DUE TO THE 


and the following values of ¢ : 
= 0-909, = 0-658, d¢ = 0-500 


from which the compositions of extract ¢ and raffin- 
ate r can be calculated as ; 


Extract e 


4-55 parts of .4 = 17-8 per cent (A) 
8-55 parts of B = 33-4 per cent (B) 
12-50 parts of O = 48-8 per cent (C) 


Raffinate r 
45-45 parts of A = 61-1 per cent (A) 


16-45 parts of B = 22-1 per cent (B) 
12-50 parts of C = 16-8 per cent (C) 


From these compositions and the refractive indices 
of the respective components it follows that : 


[mp]e = 15415 
[mp], = 1-4823 


The most important data of these extractions are 
summarized in Table I. 


Taste 


Feed stage of 
the four-stage 
extraction 


Single-stage 
extraction 


Extract |Raffinate| Extract |Raffinate 
1-4823 
61-1 


22-1 
16-8 


1-5415 
17:8 


33-4 
48-8 


1-5415 
15-6 


36-1 
48-3 


Refractive index, np. 

Composition : 
Paraffins (A), % . 
Mono-aromatics 


(B), % - . 
Di-aromaties (C), % 


From these figures it will be seen that at equal re- 
fractive indices of the extracts, the refractive indices 
of the co-existing raffinates may differ considerably. 
It is found that the paraffin content both of raffinate 
and extract is higher in the case of the single-stage 
extraction, so that the corresponding phases must 
contain less solvent than in the case of the four-stage 
countercurrent extraction. This signifies that if the 
tie lines for the two cases are plotted in a ternary 
diagram (Fig 4), two different lines, namely PQ and 
P’Q' for the four-stage and the single-stage extraction 
respectively, are found. 

This difference in the slope between the tie lines 
affects the accuracy of the Hunter and Nash method * 
(cf also Saal and van Dijck®) for determining the 
number of ideal extraction stages in cases where multi- 
component systems are involved. Generally, in these 
cases, the phase diagram is determined by measuring 


* The extraction factor of a compound (A) is defined as: ¢, 


quantity of (A) in extract phase 
quantity of (A) in raffinate phase 
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the phase equilibria in single-stage extractions at 
various solvent ratios and by plotting the results ob- 
tained in a rectangular diagram, ®* using a physical 
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INFLUENCE OF EXTRACTION PROCEDURE ON PHASE 
COMPOSITIONS 


constant as a measure of the composition of the pro- 
ducts of extraction. As, however, it has now been 
shown that the tie lines obtained in single-stage extrac- 
tion are not fully representative of the tie lines for 
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countercurrent extractions of multi-component sys- 
tems, the determination of the number of counter- 
current stages on the basis of such a diagram must be 
subject to some inaccuracy. Generally, the number 
of stages required for separating a given feed into final 
products of fixed composition, as predicted by the 
latter method, will be somewhat on the low side. 
Experiments described by Skogan and Rogers ” 
confirm this conclusion. 
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CORRESPONDENCE 
TEMPERATURE DEPENDENCE OF THE VISCOSITY OF LIQUIDS 


The Editor, Journal of the Institute of Petroleum. 


Sir, 
We have read W. C. Winning’s letter to the 
Editor in connexion with our paper on the F.V.T.I. 
The fact that there is only slight deviation from the 


straight line 
log v = 


where x’ = nearest integral value of x of the con- 
sidered liquid, has been proved in the paper cited by 
Mr Winning, which was published in Chem. Engng Sci., 
1955, 4, 238-46. Therefore all the viscosity-temper- 
ature curves of the 25 lubricating oils are represented 
by straight lines in the diagram for which x = 3-5 for 
the considered temperature range. 


The advantage of our method compared with the 
V.I. method is that we have disclosed the value of x 
which always has to be mentioned and which is in 
close relation to the chemical structure. In Table II 
of our paper in J. Insi. Petrol., 1956, 42, 62-6 not 
only are the values of the F.V.T.I. given, therefore, 
but also vg in centistokes and the value of x with an 
accuracy of one unit in the first decimal. 

It is impossible to consider values of a which differ 
from the calculated ones without changing both A 
and B simultaneously. Mr Winning only considers 
the change of A (and not that of B) with a variation 
in x. 


J. CORNELISSEN and 
H. I. Waterman (Hon. Fellow) 


Delft, Holland, 
8 June 1956. 


ERRATUM 
EFFICIENCY OF PACKED COLUMNS FOR EXTRACTIVE DISTILLATION 
Page 148, line 2 and throughout article: For ‘(HET P/Ma)(Gm/Lm)” read “‘ (H BT P)/(Ma)/(G@m/Lm)” 
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The fact that the Klinger valve has 
NO seat but is sealed by resilient 
packing rings which are compressed 
round a sliding piston, means that 
power is only required to move the 
piston from one position to another 
and no power is required to main- 
tain the valve in the closed or open 
position. Valves are manufactured 
with bronze, forged or case steel 
bodies, screwed or flanged, with 
stainless steel pistons and spindles 
as standard, in sizes from 4” to 6” 
bore. Tapped air connections are 
provided at each end of the air 
cylinder. The valves have been, 
designed for operation with an air 
supply at a pressure of about 
70 p.s.i., although in certain 
circumstances it is possible for 
the valves to operate at pressures® 
down to 50 p.s.i. 
Klingermatic air-operated valves 
are ideally suited for remote control 

of filling lines, emergency valves, 
where rapid operation is desired 
and such similar applications. 


Write for the Klinger Master Catalogue which describes Klingermatic Air-operated Valves being used as remote-controlled 
the complete range of Klinger products. ‘filling and emergency valves on a gas bottling plant. 
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KLINGERIT WORKS + KENT+> ENGLAND 
Cables: Klingerit Telephone: Foots Cray 7777 
AGENTS THROUGHOUT THE WORLD 


MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
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YOU AFFORD 


MO 


to scrape your 
casing 


... the Baker way? 


You can't buy insurance 

for each job—so do the next 
best thing ... keep your casing 
clean with the... 


This is just another way of asking “CAN YOU AFFORD THE 
EXPENSE OF DOWN-HOLE EQUIPMENT FAILURES?” The 
unretouched photograph at the above left provides visual 
proof of how casing neglect can cause even the best 
pack-off tool to fail. 

In this case the pack-off tool set and packed-off perfectly— 
but the casing ID failed to do its part. Notice the cracks 
in the cement sheath in the area where the Packing Element 
was packed-ofi. These cracks allowed the fluid under 
pressure to by-pass, even though the tool was securely set 
and completely packed-off. 

The Baker Roto-Vert Casing Scraper, which can be run 
on tubing, drill pipe or wire line, completely removes 
cement sheath and other obstructions such as perforation 
burrs and imbedded bullets—prepares the casing ID for 
subsequent work with pack-off tools. Remember, the 
condition of your casing ID is just as important to the 
successful operation of pack-off tools as the condition of a 
valve seat is to the operation of a valve. 

Why take chances with so much at stake? The safe, 
positive, economical way to eliminate failures, such as 
the one illustrated above, is to make the running of a Baker 
Model “C” Roto-Vert Casing Scraper a part of 
your standard operating procedure. 


BAKER TOOLS, INC. HOUSTON LOS ANGELES NEW YORK 


ROTO-VERT 


BAKER casine scrarer 


PRODUCT NO. 620-C 
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MARSTON EXCELSIOR 
SERVE THE CHEMICAL INDUSTRY 


These 52 ft. Towers, each weighing 10 tons, the Heat Exchangers 
and connecting pipework illustrated in this photograph were 
fabricated in aluminium alloy by Marston Excelsior Ltd., for 
1.C.l. Billingham Division. This is one of the specialised 
products and comprehensive service which Marston’s 

provide including: 


Light Alloy Fabrication 
Specialised Engineering Assemblies 
Laminated Plastic Components 
Flexible Tanks 

Radiators and Heat Exchangers. 


Marston’s have unrivalled experience in the fab- 
rication of light alloys, and their products have 
earned a world-wide reputation for efficiency 
and complete reliability. 


MARSTON EXCELSIOR LIMITED 
(A subsidiary of Imperial Chemical Industries Ltd.) 
FORDHOUSES, WOLVERHAMPTON. 

Tel: Fordhouses 2/81 MAR. 1€8 
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Can you spot the wasted manpower in this picture ? 


é 
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Perhaps you can’t. But it’s there all right. Come down 
to ground level, take a look right inside — at the control 
equipment for example. Is it automatic? Or does it tie up 
manpower which could be better used elsewhere? Many 
plants still operate as if automatic controls for flow, level, 
pressure and temperature had never been invented. Yet 
today the best control equipment is highly efficient, 
versatile and economical. And that means Sunvic. Sunvic 
make control and measurement equipment for almost 
every purpose in many major branches of industry. Sunvic 
controllers, relays, transmitters and thermometers are 
labour-saving, efficient and completely dependable. We 
shall be glad to offer expert advice on your control and 
measurement problems. 


Today [sunvic) takes control 


CONTROLLER 
operating on the pneumatic 
force- ¢ principle. 


LEVEL 
NSMITTER 

a displacer type up to 
60’ range. 


PRESSURE TRANSMITTER 

for measuring a wide range of 

© process pressures up to 10,000 
p.s8.i. 


THERMOMETER 
gas filled thermal system, force-balance 
operated. 


SUNVIC CONTROLS LIMITED (Process Control Division) No. 1 FACTORY 


TEMPLEFIELDS, HARLOW, ESSEX Telephone: Harlow 24231 
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Member of the A.E.1. Group of Companies 
$c/22 
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Nlustration shows. extentive range of feat 
exchanger manufacture in our Paisley Wo-ks 


Heat Exchanger design and manufacture-— 
including Capacity Rating—has always formed 
an important part of the Craig Compre- 
hensive Service to the Oil industry. Vessels 
and units for a variety of refinery purposes 
are made by us either to customers’ or to 


our own designs. 


A. F. CRAIG & COMPANY LIMITED 
Caledonia Engineering Work: PAISLEY SCOTLAND Tel: Paisley 2191 


London Office : 727 Salisbury House, London Woll E.C.2 Tel: National 3964 
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"MULTIFLOW’ 
FEED HEATERS 


are made in vertical and horizontal types for all duties 


High- or low-pressure heaters for exhaust or bled steam 
made in standard sizes and capacities. Weir Heaters 
save fuel, improve steaming and recover heat in 
exhaust steam. 


Write for Publication No. IH. 152 


Designers and makers of CONDENSING PLANT, FEED PUMPING, 
EVAPORATING and DE-AERATING EQUIPMENT 


ee 
i 
2 
———— 
vi 
ry 


(left) 

Babcock oil-fired boiler plant 
at Burmah-Shell refinery, 
Trombay, India. 


Babcock fusion-welded 


treating tower for a 


Scottish chemical plant. 
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BABCOCK 


16 m.m. or 35 m.m. Sound 
(40 mins.) 
Pulverized Fuel . . . (40 mins.) 


Combustion and the Chain 
Grate Stoker .. . . (25 mins.) 


| Seamless Tube Making . . 


mins.) | 


( 
Foundry Practice. . (26 mins.) 
Welding (18 mins.) 


Craftsmen Welders (23 mins.) | 


ON FREELOAN 


to Engineering and Scientific Asso- 
ciations, Universities, Technical 


Colleges, Schools, etc. Apply to | 


Publicity Dept., Babcock House, 


Farringdon Street, London, E.C.4 


HE complete outdoor boiler installation (above) at the Burmah-Shell 

Refinery, Trombay, with its oil-fired boiler plant, separately-fired 
superheater and steel, self-supporting chimneys, all manufactured and 
installed by Babcock & Wilcox; and the 110’ long x 4’ 6" i.d. topping 
tower (right) — one of a number of Babcock fusion-welded pressure vessels 
for a chemical plant in Scotland, are an indication of the wide range and 
world-wide service offered by BABCOCK to the oil and chemical industries. 
This service includes the design, manufacture and installation of all kinds 
of water-tube boilers, oil-fired “‘packaged”’ boilers, and waste-heat boilers, 
heat-exchangers and separately-fired superheaters for very high temperat- 
ures; also jib and travelling cranes, conveyors and other mechanical 
handling plant. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
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VACUUM 


Designed and built by FOSTER WHEELER at the Esso Refinery at Fawley 
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Newman-McEvoy valves 

give 100 per cent 

economy service to users. 

Always as tight as the most exacting 


plant engineer can require, 

Newman-McEvoy valves are easy to operate 

at all times. 

They are automatically self-sealed in any position 


by a sealing compound that is neither a A Christmas Tree Assembly 


lubricant nor a grease. May we send with Newman-McEvoy Valves 
in service at an American 


you full details of these remarkably Oilfield. 
efficient valves which are giving 


satisfaction wherever used? | ewm an ° H e n d e r & Co. : Lt d 
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Plant has been designed, manufactured, erected and put into operation 

in every continent by The Power-Gas. Group of companies. From 
a client’s flowsheet the design staff and drawing offices — 

produce the working drawings. The Group operates 

modern works in which plant is manufactured 

for examination to Lloyds Class I standard, 

Admiralty Grade A standard, A.P.I.-A.S.M.E. code 

and A.O.T.C. standard in mild, stainless and special steels. 

The Power-Gas Group of companies are 

designers and manufacturers of plant 

and equipment for the iron and 

steel, gas, chemical, petroleum, 

oil milling and oils and fats 

industries. 


THE POWER-GAS CORPORATION LTD 


(PARENT COMPANY OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 


AUSTRALIA CANADA ENOTA FRANCE SOUTH AFRICA 
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The UOP Platforming unit at Bitumen 
and Oil Refineries (Australia) Limited. 


Australian Refiner Reports on 3 Years 


Operation of UOP Platforming Unit 


By E. R. Griffin 
General Manager 
Bitumen and Oil Refineries (Australia) Limited 


ORAL has the distinction of being 
the first refiner outside the American 
continent to install a UOP Platforming 
unit, and in more than three years it has 
operated absolutely 
trouble-free. Since 
it went on stream 
in July, 1952, it has 
been shut down 
only forinspections 
and for cleaning or 
changing catalyst. 
In our opinion, 
this remarkable 
record was not 
only achieved 
because of careful 
operating control, 
but reflects, as well, the sound 
processing techniques of operation pro- 
vided through the application of UOP 
fundamental basic research and a well 
designed and engineered process. 

The unit at our refinery set a world 
record for catalyst life, the first charge 
having lasted for nearly two years. It 
was dumped on July 1, 1954, having 
processed 253 barrels of charge per pound 
of catalyst. A Platformate yield of 94.1 
per cent, based on reactor charge, was 
realized over the entire run and at the 
time of dumping, it was still making the 
72 octane (motor method) standard 
grade of motor fuel called for in the 
local market with the addition of only 
1.2 cc. TEL. Making such an octane 
proved to be an easy job for the Plat- 
former even though Middle East naph- 
thas, processed in the unit, generally 
are among the least desirable charge 
stocks for catalyticreforming operations. 

Now, the standard grade motor fuel 
has been increased to 79-81 (research), 
and a premium grade of 90 research 
octane has been introduced, both of 
which are being produced by the Plat- 
forming unit without difficulty. 

The decision to install the Platforming 
unit, which had an original design capac- 
ity of 1,500 barrels per stream day, 
came after an exhaustive investigation 
in which it was determined that this 
process would give us the flexibility we 
needed in the selection of a charge stock. 
Our refinery in Sydney then consisted 
of a 5,000 B/SD two-stage distillation 
unit and an asphalt converter unit. 


E. R. Griffin 


Matraville, New South Wales 


A synthetic crude oil, to which was 
added a small quantity of cracked gaso- 
line, was obtained from the Persian Gulf 
area for processing into Diesel oil, fuel 
oil and various grades of asphalt. The 
gasoline was distilled and sweetened for 
sale in the local market. 

Economics dictated that the process- 
ing of whole crude would be more prof- 
itable than running synthetic crude 
because low octane straight run gasoline 
obtained from whole crude could be 
upgraded in octane by catalytic reform- 
ing with much higher yields than could 
be obtained by conventional thermal 
reforming, which was expensive and un- 
suitable for our requirements. 

Having decided to install Platforming, 
we asked UOP to send an engineer to 
Australia to assist us in planning for 
the construction of the unit. Engineering, 
detailed drafting and purchasing of items 
not readily obtainable in our country for 
erection of the Platformer were handled 
by UOP, which licensed the process. 
Refinery personnel built the unit. 

We decided in 1954 to expand our 
refining facilities and improve the 
quality of our other petroleum products. 
After discussions with UOP on the best 
course to follow, we concluded that the 
Unifining process would be most adapt- 
able to our needs. Universal was re- 
quested to prepare the engineering and 
detailed drafting and to purchase hard- 
to-get items as well as to prepare the 
design and engineering for revamping 
the Platformer to increase its capacity 
to 2,500 B/SD, and to prepare the 
process designs for a 10,000 B/SD top- 
ping plant. 

Exhaustive work in Universal’s labo- 
ratories resulted in the design of a “tailor- 
made” Unifining unit which processes 
a combination of Diesel fuel and aro- 
matic light oil produced from an oil gas 
plant located in Sydney. The Unifining 
unit has made BORAL one of the first 
refiners in the world to offer Diesel fuel 
purified by the use of hydrogen. 

In conclusion, we would like to say 
that our association with UOP not only 
has enabled us to keep abreast of the 
most modern refining techniques, but 
it has made available to us technical 
“know-how” which has proved 
invaluable. 


DOWN UNDER 

BORAL USES UOP 
PLATFORMING TO PROVIDE 
AUSTRALIAN MOTORISTS 
WITH HIGH QUALITY 
MOTOR FUEL 


designed, engineered and licensed by 


ol, PRODUCTS 
oP 


© 30 ALGONQUIN ROAD, 
DES PLAINES, ILL., U. S. A. 


REPRESENTATIVE IN ENGLAND: F. A. TRIM 
BUSH HOUSE, ALDWYCH, LONDON, W. C. 2 


Forty Years Of Leadership 
In Petroleum Refining Technology 


: 


CAST STEEL 
FITTINGS 


for strength and 


pressure 


tightness 


Please write for bulletins which give 
full technicai information on each 


type of fitting we can supply. 


OUR OTHER PRODUCTS 
INCLUDE ... 


* CARBON STEEL CASTINGS 
* ALLOY STEEL CASTINGS 


* HEAT RESISTING STEEL CASTINGS 
TO BS. and A.S.T.M. SPECIFICATIONS 


* STAINLESS STEEL CASTINGS 
* MILLENITE IRON CASTINGS 
* $.G. IRON CASTINGS 


* ALL CAN BE MACHINED IN OUR 


MODERN MACHINE SHOPS 


Also 
HYDRAULIC 

& SCREW JACKS 
UP TO 
20 TONS 


Advertisers in 


“JOURNAL OF THE INSTITUTE OF PETROLEUM” 


and in 


“INSTITUTE OF PETROLEUM REVIEW” 
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Anchor Chemical Co. Ltd July 
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FOR THE PETROLEUM INDUSTRY 


The Yorkshire Copper Works Ltd. are makers of solid ** YORKSHIRE” BI-METALLIC (Duplex) TUBES 
drawn tubes in ** Yorcalbro’’ (aluminium—brass), Bi-metallic or Duplex tubes are frequently used to over- 
Admiralty Mixture Brass, _70/ 30 Brass, ‘* Yorcoron”’, come corrosion problems where no single alloy can provide 

Yorcunic’’, ‘‘ Yorcunife ’’ and 70/30 Cupro-Nickel, adequate resistance to corrosion by the media in contact 
Copper, ‘‘Yorcalnic’’ (aluminium—bronze) and Tin with the inside and outside surfaces of the tubes. ‘‘ York- 
Bronzes. They are also makers of Bi-metallic (Duplex) shire ’’ Bi-metallic tubes are manufactured in combinations 
tubes and specialise in the manufacture of Heat Ex- of steel and non-ferrous alloys, e.g. steel lined or shirted 
changer and Condenser Tubes. They are sole makers of with “Yorcalbro’’, and in combinations of non-ferrous 
** Yorkshire ’’ Capillary Fittings. alloys. 


** YORCALBRO”’ (Aluminium-Brass) TUBES FOR HEAT EXCHANGE EQUIPMENT 


‘“*Yorcalbro’’ has become a household word throughout the oil world and it can be relied upon to give 
satisfactory service in heat exchange equipment using sea or estuarine cooling water which is free from silt. 
Its main advantages are: 
(1) High resistance to corrosion on both product and water side. 
(2) Like other “* Yorkshire ”’ alloys, it is immune from attack by dezincification and season cracking. 
(3) It renders possible the much longer ‘‘on stream '’ runs obtainable with refinery plant today. 
(4) High water speeds are permissible with ‘* Yorcalbro ’’ tubes because of their resistance to corrosion-erosion, 
and initial heat transfer is better maintained with this alloy than with any other alloy. 
(5) Although the cost of ‘‘ Yorcalbro’’ is about 6 per cent higher than that of ordinary brass tubes, this is offset 
by its longer life and trouble-free service, resulting in reduced maintenance charges. 
& BARRHEAD 


THE YORKSHIRE COPPER WORKS LTD - LEEDS 


Passed By Lloyds 


Constructed to API-ASME Code this vessel is 12 fc. Recent contracts include a column 78 ft. 6 ins. long, 5 ft. 
long and 4ft. in diameter. Design pressure was i.d. hydrostatic test pressure 239 p.s.i.g. designed for 
100 Ib. p.s.i.g. at 50° F. and the vessel was hydraulically 113 p.s.i.g. and full vacuum at 650° F. complete with 
tested to 255 p.s.i.g. Trays and Downcomers; spot X-rayed; API-ASME Code; 


Robert Watson are specialists in the manufacture of weight 23 tons. 


electrically welded pipes, pressure vessels, columns, 
drums and tanks ROBERT WATSON 


ROBERT WATSON & COMPANY (Constructional Engineers) LIMITED, Bolton, Lancs. Telephone : Bolton 5/25 (7 lines). Telegrams : Steelwork, 
Bolton. Bristol Office : Filton, nr. Bristol, Filton 236!. London Office : 2, 3, 5, Studio Place, Kinnerton Street, Knightsbridge, S.W.!. BELgravia 3785/67 
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TECHNICAL WORKS 
ON PETROLEUM 


®@ JOURNAL OF THE 


INSTITUTE OF PETROLEUM 
Annual Subscription 94s. 6d. 


@ INSTITUTE OF PETROLEUM 
REVIEW 
Annual Subscription Od. 


® MODERN PETROLEUM 


TECHNOLOGY 


(2nd (1954) Edition) 
Price 35s. Od. post free 


® STANDARD METHODS FOR 
TESTING PETROLEUM AND ITS 


PRODUCTS 
Price 40s. Od. post free 


@ SIGNIFICANCE OF PROPERTIES OF 


PETROLEUM PRODUCTS 
Price 7s. 6d. post free 


@ ASTM/IP PETROLEUM 


MEASUREMENT TABLES 


British Edition—Price 50s. Od. post free 
Metric Edition—Price 55s. Od. post free 


@ PETROLEUM MEASUREMENT 
MANUAL 
Price 28s. 6d. post ‘ree 


@ POST-WAR EXPANSION OF THE 


U.K. PETROLEUM INDUSTRY 
Price 25s. Od. post free 


Published by 


The Institute of Petroleum 
26 Portland Place, London, 
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Specially made for Petroleum, 


Petrochemical and Heat Exchange Applications 


I.C.I. copper alloy tubes, such as ‘Alumbro’ 
aluminium-brass and ‘Kunifer’ 30, are giving 
excellent service in many heat exchange applica- 
tions in the petroleum and other industries. 

In certain circumstances, a tube is needed 
which must show equally good resistance to 
different external and internal corrosive 
conditions. 


To meet such requirements, I.C.I. Bi- 
metal Tubing is available in any combination 
of the Division’s range of non-ferrous alloys and 
steel. A steel tube, for instance, can be supplied 
with an ‘Alumbro’ liner, or an ‘Alumbro’ tube 
with a steel liner and an ‘Alumbro’ ferrule. 

If you have a problem involving dual 
corrosion, you should consider using 


BI-METAL TUBING 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 


S.W.I 
M392 


LONDON, 
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Improvement in the design of the Hayward Tyler-Terry steam turbine now makes 
it suitable for steam temperatures up to 750°F without the necessity for force feed 
lubrication. 
This further widens the field of application for these simple and robust prime 
movers, already used in large numbers for driving Fans, Blowers, Compressors, 
Pumps, Alternator Sets and Asynchronous Generators. 

Type Z 5 to 150 H. P. 

Type ZS 5 to 200 H. P. 

Type G 75 to 575 H. P. 
Other Hayward Tyler products: Process Pumps, Chemical Pumps, Oil Cargo 
Pumps, Submersible Borehole Pumps. 


Turbine sectioned in our Apprentices’ 
Training School. 


HAYWARD TYLER & COMPANY LIMITED LUTON & EAST KILBRIDE LUTON 6820 
LONDON OFFICE: SALISBURY HOUSE FINSBURY CIRCUS E.C.2 NATional 9306 
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ANSWER TO 
the SULPHUR PROBLEM 


De-sulphurization Units 


by KELLOGG 


The problem of sulphur removal has become paramount as refiners become more 
concerned with the quality and consumer acceptance of their products. 

Refiners concerned with the problem of desulphurization will discover that 

the Kellogg International Corporation has the optimum solution 

to their sulphur problem. 

The Kellogg International Corporation has available a desulphurization process, 
which can remove 99 per cent of the sulphur if desired. The process depends 
upon a catalyst, which is manufactured in Great Britain. This process will 
remove sulphur from virgin streams of naphtha, kerosene, gas oil and 

other fuel oils as well as remove the sulphur from cracked stocks of 

similar boiling ranges. It can be engineered to operate simultaneously on 
streams from the topping and cracking units. In all cases the products produced 
are stable, gum-free, doctor sweet and have an extremely low percentage of 
sulphur. Where desired, the design can include equipment to recover 

the sulphur as a saleable by-product. 

The Kellogg Organization is engineering desulphurization units in England, 
France and the U.S.A. Refiners concerned with the sulphur problem 

are invited to consult the Kellogg :aternational Corporation. 


Kellogg International Corporation 


KELLOGG HOUSE - CHANDOS STREET, CAVENDISH SQ. LONDON 


SOCIETE KELLOGG ~- PARIS PETROLEUM REFINERIES 
THE CANADIAN KELLOGG COMPANY LTD - TORONTO 


KELLOGG PAN AMERICAN CORPORATION NEW YORK } | 


COMPANHIA KELLOGG BRASILEIRA ~- RIO DE JANEIRO 
COMPANIA KELLOGG DE VENEZUELA - CARACAS PETROCHEMICAL PLANTs 


SUBSIDIARIES OF 
THE M. W. KELLOGG COMPANY es Bay J 
NEW YORK 
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. Photograph by courtesy of Messrs. E. B. Badger é & Sons Limited 
and British Petroleum Co. Limited. 
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This stripping tower constructed to API. ASME. 
Cede is an example of the type of work which x 
Newton Chambers undertake for the oil industry 
at home and abroad. 
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Corrosion in petroleum refining is high on the list of factors 
which lead to costly maintenance. Corrosion problems are 
encountered in operations such as caustic stripping, gasoline 
distillation, the cracking of residuies and alkylation processes. 
In each case the corrosion problems encountered require 
careful consideration before a satisfactory solution is found 
and, in consequeace, many materials are incorporated in 
refinery equipment. 
The use of nickel and nickel-base alloys has greatly assisted 
the refinery engineer in meeting many of his problems and 
consequently, their uses in the refinery are both varied 
and numerous. The mechanical properties of these alleys, 
coupled with an appropriate resistance to attack under 
exacting conditions, have increased the working life and the 
efficiency of refinery equipment and have avoided frequent 
and costly “shut-down” periods. 
Wiggin nickel alleys are also responsible for increased 
efficiency in many industrial processes which involve either 
severe corrosive or high temperature conditions. 


MICKEL Wrought nickel combines good mechanical properties with 
a high degree of resistance to a wide variety of corrosive conditions, 
MONEL An alloy of nickel and copper with small percentages of 
manganese and iron, Monel resists attack by many organic 
inorganic acids, alkalis and salts in numerous industrial applications. 
INCONEL A nickel-chromium alloy with a small controlled amount of 
iron, Inconel offers resistance to oxidising atmospheres at high 
temperature and to certain of the forms of corrosive attack 
experienced in the process industries. 


Publications containing the fullest technical information on these materiais 
will gladly be sent on request. 


is available to assist those with problems 
involving corrosion or high temperatures. 


and * Inconel” are Registered Trade Mavks. 


* Monel” 


HENRY WIGGIN & COMPANY LIMITED wicem srezer 
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